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Water  quality  problems  in  Caledonia 
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Ontario  Water  Rso  irces  Commission 

Municipality Toim  Of   Calsdonla J  >atc  of  Inspection  __Ootohar-£6*-A965 

Re: WAIEB  QUALITY  PR03LKMfl_  IIL  CI  LttnciMTA  UjTfH  «?PPtrT 

Field  Inspection  by A»    Qda   Mi    Q.  jJ-*-Ricliardfl—  lleport  hy         At    0&*l 

INTRODUCTION 

Ths  Town  of  Coledonlo  is  located  In  a  s tot Ion  of  Ontario 
whore  deposit*  of  gypsum  and  limeetma  are  found  in  great  abundance. 
Its  water  supply  la  obtained  from  siallow  wells  that  are  drilled 
into  the  bedrock  formation  consisting  of  gypsua  and  limestone*  As 
a  result  of  this,  the  quality  of  this  water  is  adversely  affected 
and  Is  found  to  be  unsatisfactory  f >r  domestic  and  industrial  uses 
due  to  the  presence  of  excessive  ha  rdneus  and  unusually  high  mineral 
content* 

Many  of  the  problems  sxpe  limned  in  the  water  system  at 
Caledonia  are  found  to  be  similar  t  i  those  encountered  at  other  well 
supplies  located  in  this  area.   Fsr  trxps,  some  of  the  more  serious 
problems  are  caused  by  the  presence  of  hydrogen  sulphide  and  excessive 
Iron  In  the  water.  Hydrogen  sulphl  le  Imparts  an  objectionable  odour  to 
water  and  may  also  enhance  its  oorr  slv«  properties.  High  iron  content 
oreates  unsightly  stains  on  laundry  and  plumbing  fixturss.  In  addition, 
It  may  oause  adverse  tasts  and  olou  •  cordltlons  in  ths  distribution 
system* 

In  the  past,  oomplaint*  o  dlr colourations  and  ths  presenos 
of  objectionable  odours  in  the  watt:  suj  $ly  have  been  reported  fre- 
quently by  the  residents  of  Cal  <•  l...nf  ».  However,  early  in  the  fall  of 
19t»5,  these  conditions  be  cab  i  critical  rod  therefore  an  investigation 
was  undertaken  at  the  request  of  tht  raur lei polity. 


_*Pa§    2      Ucportre   iwhl-aci  at  JaltdonU Date.  .9«to^...26,..  XJI65 

This  investigation  won  onrrled  out  at  CAledonla  on 
October  26  1965.   Several  parsons  ljiolu&lng  the  representatives 
of  the  municipality  and  the  local  tublio  Utilities  Commission 
were  Interviewed  to  ascertain  the  i,nture  of  the  problem  and  to 
determine  the  looatlone  of  the  trouble  epote  within  the  distribu- 
tlon  system. 

Sanplea  of  water  were  eolleoted  from  muni ol pal  wells 
and  from  some  of  the  points  in  the  distribution  eye tea  where  poor 
quality  water  had  been  reported,  *t  the  saapllng  sites,  on-ths- 
apot  teste  Involving  the  analyses  of  onrbon  dioxide,  hydrogen 
sulphide  and  aggressiveness  of  Hater  were  performed.  The  results 
of  the  field  teste  and  other  pertinent  lata  eolleoted  during  this 
investigation  oan  be  found  In  the  l»PP£flt)JU« 


Tan   residents  wero  intorvlowel  during  this  Investigation* 
They  were  nslced  to  describe  the  trcrtes  *nd  odourn  that  they  had 
notioed  in  the  water  coming  frcn  ftht  tn m   in  their  hoses.   Kost 
persons  described  then  ns  foul,  canty,  stole  and  septic,  almost 
reminiscent  of  sewage.  Two  per none,  who  lived  in  the  outlying 
areas  of  the  town  stated  thr.t  t;  cy  .ave  often  found  very  intense 
odours  coming  from  their  hot  water  taps. 

Some  persons  oooplalr't?  a  "out  the  frequent  occurrences 
of  discoloured  water  coming  fr.  b  fcl   «*  ;,s  and  appearonoes  of 
unsightly  stains  on  plurrbin  f'itu:  7,  especially  on  whits  enamelled 
surfaces.  One  householder  1 la\ -t   t  at  ie  has  notioed  that  the  water 
from  hie  hot  water  tap  was  frequent  y  V  no*  when  it  was  first  turned 
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on  and  then  It  Changed  Into  a  rust/  brown  colour.   Hi  hnn  found 
that  the  water  froo  the  cold  water  tap  wag  often  discoloured  but 
not  as  Intense  as  In  the  hot  water* 

Another  common  oomplnint  was  the  faot  that  this  water 
hno  a  tendency  to  impart  unpelatntLe  dlsoolourations  and  unusual 
tastes  to  hot  bevern&ee  such  tut   ten  anl  coffee* 

Kr*  K.  il.  Bnlrl,  Kaanga*  of  Caledonia  Publlo  Utilities 
Coaaleoion  was  also  interviewed*   lie  mentioned  that  the  application 
of  chlorine  was  temporarily  din  continued  about  a  month  prior  to 
this  investigation*   He  stated  th*t  thin  action  was  taken  because 
he  hod  received  several  cocipl*  Intfi  of  idverne  tastes  and  odours 
which  he  felt,  were  intensified  by  ohl srlnetlon. 


From  these  intervlm  .?,  It  wo  Aid  appear  that  there  have 
been  sporadic  outbrsaks  of  b«v  t«  8  i  id  odour  conditions  develop-" 
ins   in  the  town  water  supply  ml   >sfc  »f  the  difficulties  were 
confined  to  outlying  areas  wh    '  >ere  hnve  been  very  low  flows 
In  the  distribution  system.   .  <>'  a  t,  a  few  weeks  prior  to  this 
investigation,  oomplalnte  of  uiuisi  1  t  tstes  and  odours  were 
reported  from  the  consumer;)  IWin  In  the  oentral  part  of  the  town* 
This  is  an  area  where  very  few  cor  )leinte  concerning  water  quality 
are  heard* 

During  the  lnvostlg*  *ioi  ,  onj  of  the  worst  conditions 
of  water  quality  was  notlood  alt  ti  a  hoae  of  Mr.  and  Mrs*  A*  Hendry 
on  Boss  Street*  Charaoter  etJ .■>  o.  ourr  of  hydrogen  sulphide  were 
quite  noticeable  in  the  sanpl  i  f;  jib  Voth  hot  and  cold  water  taps 
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although  tnaj   wore  noro  Intai*   Li  Sue  hot  water*   The  odour  In 
the  sfuple  of  cold  Mater  seer--  I  &o  be  s  omewhat  of  *  different 
oharaoter— a  mixture  of  a  nasty  ot  jr  v  ith  a  tinge  of  "rotten  eggs* 
sicell. 

It  la  aleo  interest!  h  t   note  that  this  was  the  only 
plaoe  In  tho  tcunici  polity  wier   ny  ro^c  n  sulphide  oould  be  measured 
quantitatively,  On-the-spot  t^atc  Lnd) oated  that  there  was  slightly 
lose  than  0.1  ppm  of  hydropm  sul  c   Lip  presont  In  the  oold  water 
and  about  0.4  ppa  In  the  hot  ^.tm. 

When  tho  coll  trp  wn  i  fl  at  turned  on*  the  water  was 
highly  coloured  with  very  fine  p -ji-  tclt  a   of  rust,  and  thle  began 
to  clear  up  within  a  few  cl  ml  ..   cw«  /sr,  this  was  not  the  case 
with  tha  water  froa  the  hot  wr  >  •   p.   Even  after  running  for  more 
than  fi/e  minutes,  the  wets e  contl  ^sd  to  be  discoloured  with  a 
considerable  amount  of  haeliiss  . 

The  cold  water  he  I  an  tiro  u.-l  testis  which  oould  be  beat 
described  ao  metallic  vlth  n  r  Lt;>  flavour. 

Sons  tell-tale  odourn  of  hydrogen  sulphide  were  noticed 
in  the  samples  of  water  oht-^lr-  \   fvn»  Vwlls  No.  1*2  but  they 
oould  not  be  detected  by  mennc  of  i  uy  ohemioal  tests. 

At  the  municipal  office,  looattd  at  74  Caithness  Street, 
there  were  no  detectable  oiourei  In  the  oold  water  but  eons  dlotinot 
sulphurous  smells  were  noticed  In  the  water  from  the  hot  water  tap. 
Largo  stains  were  found  on  lite  white  •nomollod  surfaces  of  the 
wash  basin  and  the  bathtub  in  tiio  vnshraoir.  of  this  building*  Stains 
appeared  to  be  more  pronounced  in  trie  areas  beneath  the  hot  water 
taps  • 
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A  severe  cane  of  To;  wi  it   condition  In  the  distribution 
system  was  noticed  at  a  fire  h/mti.  lo  ated  near  the  east  end  of 
Caithness  Street*  A  homeowner  who*   property  is  situated  in  this 
area  stated  that  he  has  been  plf&tti   wl'-h  dirty  water  coining  through 
the  taps  in  his  house. 

Bacteriological  ex  ant  i lafcl  ria.  of  the  samples  oollooted  at 
this  hydrant  revealed  the  presence  of  some  iron  bacteria  Identified 
as  Gollionella  and  sulphate-rolucin  ;  organisms*  The  odours  given 
off  could  be  desorlbed  as  musty  but  no  characteristic  odour  of 
hydrogen  sulphide  was  detected* 

DISCUSSION   OF   11ESULT3 

Water  Quality 

A  review  of  the  oheclcnl  lata  compiled  in  Table  J  indicated 
that  the  water  derived  froa  tunloipd  noils  is  very  highly  mineralized 
and  extremely  "hard"*  Its  dissolve  I  soT.lds  oontent  Is  In  the  range 
of  1400  to  2200  ppa  and  the  tot,?l  h  rdnoes  froa  1000  to  1400  ppm, 
Slnoe  this  water  is  drawn  from  -m  9  uifor  or  a  water-bearing  formation 
Imbedded  in  strata  of  llmeoton?  and  gyprmm,  It  contains  unusually 
large  amounts  of  calcium  and  sulphc  -*n.   Chemloal  annlyses  show  that 
the  concentrations  of  calcium  and  rilphutes  in  the  Celedonla  water 
supply  are  approximately  In  tha  rir  u  o1"  200  to  400  ppa  and  600  to 
1100  ppm  respectively* 

Caloiua,  In  high  conc«nti  tions  in  any  water  supply *  la 
considered  to  be  undesirable  bacsur,  i  it  causes  seeling  and  aludgs 
deposits  on  the  heating  surfaces  of  tool  .ere,  pipes  and  cooking 
utensils*  Compounds  of  caloiua  tnd  magnesium  Impart  hardness  to 
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water  and  this  has  a  detrim  \nt  L  e:  i*ect  upon  the  cleansing  aotlon 
of  soaps  and  certain  deter&ontr;. 

The  presence  of  sulphate o  In  irinklng  water  has  a  pro* 
nounoed  laxative  effect  on  persons  who  are  not  aocustomed  to  then. 
Therefore,  publlo  health  authorities  hare  recommended  that  sulphates 
should  not  exceed  250  ppm  except  w* are  m  more  suitable  supply  is  not 
available.  However,  there  are  a  nv xber  of  publlo  water  supplies 
with  sulphate  oontent  well  above  t  is  limit  and  these  are  being 
constantly  used  without  any  adverse  eff jota. 

Sulphates  in  water  supplies  are  an  Important  eouroe  of 
nutrients  for  sulphate-reducing  bacterid  If  a  distribution  system 
bocomes  Infested  with  these  or^'ini?ns,  aider  proper  conditions, 
they  can  thrive  and  produoe  hydi-OQen  sulphide  which  oan  lead  to 
sorious  problems  of  corrosion  and  i  verts  taste  and  odour  conditions. 
This  Mill  be  discussed  later. 

w 

Corrosion  Problems 

A  review  of  the  analytic*  I  da  .a  in  Table  3  shows  that, 
with  the  exception  of  one  aaaple  oc l lacked  on  Karoh  12,  1963,  iron 
content  in  the  water  derived  frcm  tie  municipal  wells  is  very  much 
below  the  acceptable  limit  of  0*3  ;:  .m.   However,  it  is  obvious  from 
the  iron  analysis  data  presented  in  Tabl.e  2  that  there  was  a  consider- 
able amount  of  iron  being  picked  ut  in  ;he  distribution  system. 
Excessively  high  concentrations  of  iron  were  found  in  samples  colleoted 
from  the  hot  water  tanks,  thosa  ink  n  f  om  cold  water  taps  In  a 
home  on  floss  Street  and  the  'd^e-ei  1"  hydrant  on  Caithness  Street. 
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At  first  glance,  fehes'   -a!  i  suggested  that  this  watar 
was  vory  unat«">le  and  poaeenned  nor-  r.ivi   properties*   However, 
according  to  the  calculation  of  :,m    Her* a  Saturation  Index,  it 
has  aoalc-forming  tendencies,  (una     abli  2) 

In  order  to  determine  the  legrse  of  oorrosiveness  In 
any  sample  of  water,  Langelier's  fiat  tratlon  Index  is  calculated 
from  water  analysis  data.   This  nr,U  ration  index  is  simply  a 
method  to  calculate  mathematically  viathsr  or  not  a  partloular 
sample  of  water  possesses  any  ccraor  i.ve  >r  scale-forming  properties* 
It  la  expressed  as  pH-pHa|  the  dlffi  «nc s  between  the  actual  pH 
of  the  water  (measured  at  the  litis  c'l  sampling)  and  the  oaloulated 
pH  saturation*  The  latter  deel<  r«  t«  -\s   pHB  la  defined  as  the  pH 
value  at  which  the  partloular  w<  tt  r  cull  be  stable  with  respeot  to 
calolum  carbonate.  pHs  can  be  c  ,1c  late  I  very  readily  If  water 
analycls  data  pertaining  to  tot»l  ilnsol/ed  solids*  oaleiua  hardness, 
total  alkalinity  and  temperature  »,«i  s  available*  An  interpretation 
of  the  saturation  index  can  be  found  in  Table  2, 

&&«xa^UgJQfcla&  FftOtora,,, 

Corrosive  properties  of  water  can  be  enhanced  by  the 
presence  of  carbon  dioxide  and  hydrogen  sulphide*  Field  tests 
indloated  that  there  were  small  ^mounts  of  free  carbon  dioxide 
present  in  the  samples  collected  at  the  wells  and  also  la  the  sold 
water  tap  in  the  Hendry  hone  on  Hose  Street*   (see  Table  1) 
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Uydro^en  sulphide  was  found  to  be  ;>res*nt  In  the  samples  collected 
at  the  wellhead  but  in  much  greater  amounts  on  Ross  Street. 

Carbon  dioxide  grently  enhance©  the  dissolving  power 
of  water  and  cakes  It  Terr  active  in  corroding  Metals  on  pipes* 
However,  carbon  dioxide.  In  small  quantities.  Is  considered  to 
be  desirable  In  highly  mineralized  water  saoh  as  In  the  Caledonia 
water  supply,  because  It  prevents  the  formation  of  heavy  calcium 
carbonate  deposits  which  may  lead  bo  the  dogging  of  pipes  and 
scaling  problems* 

UYDROGgM  SULPHIDE 

Hydrogen  sulphide  (nsS)  Is  a  gaseous  substance  having 
a  oharaoterlstlo  odour  of  "rotten  sggs"*  Its  presence  In  any 
potable  water  supply  Is  undeslrabli  because  It  oreatee  obnoxious 
taste  and  odour  problems  and  It  mer  alno  enhance  the  corrosive 
properties  of  water* 

In  addition  to  causing  t iste  and  odour  problems  in 
water  supplies,  hydrogen  sulphide  ias  a  tendency  to  attack  Metallic 
Iron  In  watermalns  and  pipes  to  form  Iron  sulphides  or  to  combine 
with  water  to  form  corrosive  acids  whloh  may  react  with  the  metal* 

For  the  production  of  hyirocn  sulphide  In  any  water 
supply,  thess  three  conditions  rrc  1100  issaryt 

a)  presenoe  of  sulphate  producing  bacteria 

b)  availability  of  smlp  -.ate;?,  sulphur  or  organic  com- 
pounds containing  3 u  phu"  in  sufficient  quantities 

c)  low  concentration  01    u*  olved  oxygen  content  (This 
Is  refsrrsd  to  on  an  "«<nj.erobic"  oonditlon)* 
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The  presence  of  heat  tends  to  aoaelerato  the  metabolic 
activity  of  sulphate-reducing  oTitmiima   and  therefore  a  greater 

production  of  hydrogen  sulphide  can  :>e  expected* 

EBSSBSgi  of  HYDnoQEH  auLPHiD!'  la  per-  ..jri;  hoi,  &ffla  oyst'jh 

Come  difficulties  with  hydrogen  sulphide  are  often 
encountered  in  domestic  hot  water  tanks  in  some  communities  where 
the  water  supplies  have  a  high  sulphite  content.  Hydrogen  sulphide 
oon  find  its  way  into  these  tanks  in  one  of  two  way si  either  mm 
a  gas  dissolved  in  water  which,  upon  heading,  Is  releasedi  or  it 
may  be  produced  within  the  tank  Itself  by  means  of  baoterlal 
aotlvlty. 

If  any  sulphate-reducing  organ:. ems  are  able  to  gain  an 
entry  into  the  hot  water  tank  and  th  i  three  conditions  as  indicated 
above  are  satisfied,  they  will  e.itnb.inh  oolonies  rmrr   rapidly 
under  the  influenoe  of  higher  tecper  itums  and  make  their  presence 
known* 

In  the  Caledonia  writer  nu;  ly,  the  conditions  are  Ideal 
for  the  prolific  growths  of  thea i  n    ml   as.  The  water  has  an 
unusually  high  sulphate  content  nl  .he  results  of  ths  field  analyses 
in  Table  1  show  a  very  low  dissolve  I  xyg<n  content  In  the  system. 
Because  of  this,  the  odours  of  hydro  an  ulphide  were  found  to  be 

more  pronounced  in  the  sample*  t-iksr,  fror  the  hot  water  taps. 

.1 
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QlCHli'TOqCE  OF  IfiQH  ^i?  rf\fl.r4  -JJfcL  ..LUCING  QHGAN^njfc 

Presence  of  these  or^'inlens  i.i  any  water  supply  Is 
undesirable  beonuee  it  can  crente  n.<*ny  Ufricultleo  in  the  dis- 
tribution system  suoh  as  (1)  fouling  of  the  water  supply,  (2) 
dogging  of  waterplpes,  (3)  oorroaicn.  und  (4)  severe  tasts  and 
odour  conditions*  Thsy  ara  generally  referred  to  as  nulsanos 
organ lama. 

Iron  baoterla  are  scloro-organlaiBB  capable  of  utilising 
dissolved  compounds  containing  Iron,  Concentrations  of  iron  as 
low  as  0.1  ppn  axe  suffiolont  to  support  the  growths  of  these 
orcnnlnnss.  They  secrete  Iron  ar.I  deposit  ferric  hydroxide  (rust)* 
They  are  also  capable  of  cor  roller  seta!. Ho  Iron  and  producing 
precipitates  which  oan  discolour  wa;er.  These  organises  and  their 
oeoretlona  eventually  deooaroso  in  ;he  i  aternalna  and  nay  create 
objectionable  taates  and  odours  in  ;he  itater  supply* 

Sulphate-reduolng  baoterl »  nr«  another  olass  of  organisms 
that  ara  capable  of  utilizing  sulphates  and  sulphur  compounds  and 
oonverting  then  into  obnoxious  >iyir<>(sen  sulphide* 

Samples  for  bacterial  ana  .yso.v  wars  collected  at  two 
locations  only;  fron  a  hone  on  Ttoss  atr<  et  and  the  hydrant  on 
Caithness  Street.  It  la  Inters 7 tin;  to  note  that  only  the  sample 
from  the  latter  location  lndler  c«i   is  reaenoe  of  both  speoiee  of 
organisns* 
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Date  October  2&,  1965 


1^  EK  aD|  ^ItJt  i  1  /Vj  tyh§3 


The  town  of  Caledonia  hao  a  very  difficult  water  quality 
problem  simply  because  the  wotor  available  for  the  muniolpal  supply 
is  very  highly  mineralised,  liowevt  r,  it  If  believed  that  some  of 
the  troubles  encountered  in  this  water  supply  prior  to  thie  investi- 
gation oould  be  attributed  to  Improper  ohlorinatlon  prnotioea.   In 
order  to  remedy  this  aituation,  it  is  naoeaeary  to  remove  hydrogen 
sulphide  at  the  wellhead  and  to  eliminate  condltiona  in  the  distribu- 
tion system  that  night  enoourat.n  the  gr>wthe  of  nuiaanoe  orgnninms. 
This  can  be  done  very  simply  by  proper  ihlorlnation  of  the  entire 
water  system  on  a  continuous  bnria.  A  regular  programme  of  flushing 
hydranta  at  the  -dead-end"  of  the  attribution  system  may  be  holpful 
in  eliminating  soma  of  the  problema  occurring  in  the  outlying  areas. 

In  ordor  to  disinfect  the  watormaina,  it  may  be  advisable 
to  apply  a  much  higher  dosage  of  oh  orlue  for  a  period  of  at  leaat 
48  hours  and  at  the  same  time,  the  lydr^mts  should  be  flushed  so 
that  the  chlorinated  water  will  pan  >trat-e  quickly  throughout  the 
entire  system.  It  la  suggested  tha  during  this  period  of  disinfec- 
tion, the  dosage  of  chlorine  b(?  I  ic  m  bi  I  sufficiently  to  give  a 
residual  of  at  leaat  1.0  pps,  in  tie  tetcf  leaving  the  pumphouae. 
Pariodlo  checks  should  ba  male  ,it  v  riois  points  in  town  to  insure 
that  the  chlorine  has  reaohel  the  e  utilities  of  the  system. 

When  this  programmo  of  !1  Infection  has  been  carried  out 
in  a  proper  manner,  the  does j©  of  0)  lorina  can  ba  raduoad  to  maintain 
a  residual  of  at  leaat  0.5  p»  in  ti  *  vster  leaving  tha  pumphouae. 
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'Page   i.      Report  re   ixobloas  at  Cnl  odonlA Date  QOtQber  26,  1963 

It  Is  advisable  to  maintain  thin  chlorlnation  on  a  continuous  basis. 
In  order  to  Incurs  that  proper  filing  of  ohlorlns  and  well  water  has 
takon  place,  It  Is  suggested  that  t> e  ohlorlns  tests  bt  carried  out 
daily  on  the  samples  of  water  taken  In  the  office  of  the  P.U.C. 
Manager, 

Because  some  rust,  ort.nnlc  matter  and  other  debris  have  a 
tendenoy  to  accumulate  In  areas  of  low  flows  at  the  dead  ends  of  the 
system,  undesirable  tastes,  odours  i  nd  colour  may  sometimes  develop 
In  the  water.  Therefore,  It  Is  FWg^eotei  that  a  programme  of 
inspection  and  flushing  of  hydrants  should  be  carried  out  at  frequent 
Intervale.  The  hydrant  should  bo  flashei  by  turning  the  valve  wlds 
open  and  allowing  the  water  to  run  until  olear.  If  suitable  equip- 
ment Is  available,  compressed  air  o«n  be  foroed  into  the  watermalns 
to  increase  velocity  and  agitation*  Thin  practloe  will  help  to 
scour  and  remove  much  of  the  aocu&ulntlo.i  of  debris.  It  may  be 
advisable  to  carry  out  this  programs?  at  night  during  the  periods 
of  low  water  consumption. 

wmsi  m  mssmism 

An  Investigation  w,  a   undertaken  to  determine  the  oauses 
of  adverse  taste  and  odour  pi  obi.  a  a  hloii  had  developed  in  Caledonia's 
water  supply  during  the  latter  part  >f  1/65,  This  work  was  carried 
out  on  October  26,  1965  and  it  oonal  fctd  of  Interviews  with  the  local 
residents  and  collection  of  pertinent  da  ;a  from  the  trouble  spots 
within  the  town  water  system. 

These  were  some  of  th  fac :»   and  conclusions  that  wars 
obtained  during  this  investltatlcnt 
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P; ic .  __13    Report  re   iTohlomn  «t  Caledonia Date  October  26,  1965 


(1)  It  wag  learned  that  oomplalnts  of  poor  water  quality 
had  bean  received  on  numerous  occaf Ions  from  consumers  living  In 
the  outlying  areas  of  the  town.  Flo  *eve:r,  problems  of  bad  tastes 
became  more  widespread  a  few  weeke  ?rio-  to  the  Investigation. 

(2)  The  application  of  o ilor.ne  was  discontinued  during 
the  week  of  September  23,  ly65.   It  In  believed  that  this  notion 
may  have  had  some  definite  Rigniflc  >noe  on  the  occurrence  of  bad 
tastes  In  the  water  supply  during  tie  subsequent  weeks. 

(3)  Although  baotsri:l5£  onl  analyses  revealed  the 
presence  of  nuisance  organirim  In  r    rmu;>la  oolleoted  from  one 
location  only,  it  Is  believe i  tut  :)or<  were  some  infestations 
in  many  areas  of  the  distribution  i  -itoi  . 

(4)  Hydrogen  sulphide  h      f or  nd  in  samplss  obtained 
from  the  municipal  wells  and  the  ic  iry  home  on  Boss  Street*  At 
the  latter  looatlon,  It  was  ire s ant  In  concentrations  that  could  be 
measured  by  means  of  the  field  tent  • 

(5)  Presence  of  "rottin  •  as'  odours  In  the  hot  water 
indicated  that  some  of  the  hot  wite  tar:!<s  were  Infested  with 
sulphate-reduolng  organisms. 

(6)  Rusty  odours  uero  not  ad  la  the  eeirple  obtalnsd  from 
a  hydrant  on  Caithness  Street.  Til-  resulted  from  the  aotlvlty  of 
Iron  baoterla. 

(7)  Langeller's  Saturation  Iniex  calculated  fro*  chemical 
data  iniioates  that  this  wator  tondr  to  possess  inhsrent  scale-forming 
properties.  Therefore,  It  In  bellevod  tint  oorroeloa  and  dleooloura- 
tion  in  ths  water  resulted  fit>m  Mol  «gic*l  aotlvlty  of  nulsanoe 

organisms. 
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Report  re 


Problemr.  at    :  Q    Jonia 


Date 


October  26*  I9u5 


BgeoKMgMnATiQNa 

Present  chlorination  pr sot ices  In  the  water  supply  at 
Cnledonia  should  be  reviewed  «t  tho  tarllest  opportunity. 

The  entire  distribution  ey  :tom  should  be  flushed 
thoroughly  and  disinfeoted  in  mocord  noo  with  the  procedures 
outlined  under  ftEKEQIAL  RBA81&E3,  /'ter  this  has  been  oarrled 
out,  it  is  reoomaended  that  the       au  >ply  be  chlorinated  on 
a  continuous  basis  and  that  chlorine  los  *ge  be  increased  suffi- 
ciently to  nnintain  a  minimum  r  1  1   lo"0,5  ppm  (after  15  minutee) 
in  the  water  being  pumped  into  the  distribution  system.  The 
application  of  higher  ohlorirm  lor<a,  s  hie  many  advantages,  namelyi 
it  prolongs  the  period  of  dirini  ctl  >nt  It  prevente  the  reduotion 
of  sulphates  to  sulphides  wh< n  the  v  ter  remains  in  dead  ends  of 
the  system;  and  it  prevents  tha  i;ro>th  of  nuisance  organisms. 

If  these  prescribed  mcibhovu  do  not  improve  the  water 
quality,  then  it  is  neoessary  to  seek  otner  methods  of  treatment* 


Prepared  byt 


/- 


A.   Oda,   P»    Eng., 
Technical  Advisory 
Services  Branch, 


* 
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Table  1  -  Summary  of  Pie?  i  Aralyses 


Table  2  •  Analytic!  Oat.i  foi  Langeller1  a  Index 


Table  3  -  Chemical  Coapo  ltlcn  of  Well  Water 


Water  Anal/ els  Be port 


- 


TASL5  1 


•C 


SUry'ARY   OF   PI 'LP  ANALYSES 

sakple -i  cji.l?ct;d  „Ffio.^  Caledonia  .wapsr  supply 

(October  26,  1965) 


Sampling  Locations 


Temperatures  Alkalinity      pH        Free  C02     Dissolved  Hyiro£e:i 
♦C T  ,  Meld  lab  field  lab  field  calculated  Oxygen    Sulohlda 


Veil  So.  1  12.8 

Well  So.  2  13.5 

74  Caithness  St  (cold)  12.8 

(hot)  45.0 

150  Renfrew  :~t  - 

124  Ho<*s  St  (colri)  13.2 


(hot) 

Caithness  3t 
(hydrant  at  east  end) 


51. C 


55.0 

246 

251 

7.15 

7.2 

28 

56.3 

246 

245 

7.10 

7.2 

32 

55.8 

240 

244 

7.30 

7.1 

— 

113.0 

238 

226 

6.85 

7.1 

- 

- 

- 

244 

- 

7.2 

- 

55.8 

258 

247 

7.30 

7.2 

28.5 

125.0 

234 

226 

6.95 

7.1 

- 

- 

— 

160 

— 

7.0 

- 

35.2 

0.4 

odours 

37.9 

0.7 

odours 

24. 

0.4 

nil 

m 

■m. 

oiour^ 

25.8 


32.0 


1.0 


<0.1 

0.4 

nil 


*  Sulphurous  odours 


Mote;  All  enalyses  except  pH  and  temperatures  are  reported  in 
parts  per  allllon  (ppm) 
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TA3LS  2 


ANALYTICAL  DATA  FOB  THE  CALCULATION'  OF  LAKGSLIEE'S  IKPSJ 


I 

(Samples 

Collected ;on 

October  26,  1965) 

■ 

\ 

Sssplln?  Locations 

Temperature 
•P 

Alkalinity 
as  CaC05 

pH 

Total   Diss. 
Solids 

Calolum 
Hardness 

t>nn 

dH-pH- 

Iron 

well  Uo.  1 

55.0 

246 

7.15 

1474 

1120 

6.76 

♦0.39 

0.41 

* ell  No.  2 

56.3 

246 

7.10 

1392 

1030 

6.76 

+0.34 

0.18 

74  Caithness  St    (cold) 

55.8 

240 

7.30 

1540 

1100 

6.77 

+0.53 

0.14 

(hot) 

113.0 

258 

6.RS 

isno 

noo 

A.i? 

+  <V7? 

i    r\? 

150  ..enfrew  St 

55.0*» 

244* 

7.2   • 

1484 

1120 

6.75 

+  0.45 

0.11 

1*4  ;ios3  St    (cold) 

55.8 

258 

7.30 

14S0 

1110 

6.75 

+  0.55 

(hot) 

125.0 

234 

6. 95 

1500»» 

1090 

6.03 

-t-0.^2 

4.60 

Caithness  St 
(hydrant  at  east  end) 

55.0»» 

160* 

7.0  ♦ 

1500»» 

980 

6.00 

♦1.00 

30.2 

•Laboratory  analyses 
••Assumed  values 

*. 

- 

Interpretation  of  Lanajeller's  Saturation  Index, 
Saturation  Index  ■  pH-pH_ 


If  the  index  Is  0,  water  Is  In  chenlcnl  balance  and  therefore  it  Is  stable. 
If  the  Index  is  positive,  water  may  have  scale-forcing  tendencies. 
If  the  Index  is  negative,  water  may  have  corrosive  tendencies. 
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TABL%  j 


\ 


CHZMCAL   CCK>03iri?N   OF   WATliK    FROM    MITJICIPAT.  V«T.T.tt 

TOJN   OF   CALSDOKIA, 


£s.t §_  ./....  kell   i\o, 


Aug  10  1961  1 

Dec  13  1961  1 

Aug  24  1962  1 

•»       ■       m  2 

har  12  1963  1 

t'     *•     ti  p 

Dec  17  1963  * 

July  29  l^o4  ♦* 

Oct  26  1965  1 


T 


1320 

1370 
1350 
qqO 
1348 
1044 
12o0 
1470 
1270 
1166 


254 
246 
260 

264 
2:2 
250 
262 
251 
245 


0,08 
0.33 
0.16 
0SI6 

2.00 


0.23 
1.00 

0.41 
0.18 


18 
18 
22 
9j 

29 
37 
29 
16 
24 
27 


*  a  composite  sample  fron  3  well* 
••  new  wells 


Hardness  Alkalinity  Iron   Chloride  Fluoride 

as  CaCO,   ns  CaC0T   as  Fe   as  CI as  F     pE 


Calciuc  Sulphates  Dissolved 
as  Ca         asSO^ Solids 


0.5 

7.4 

— 

630 

0.5 

7.6 

- 

UOO 

0.4 

7.9 

21B 

- 

7.4 

202 

m 

0.3 

7.4 

- 

1087 

0.3 

7.5 

- 

695 

- 

7.2 

- 

1080 

0.3 

7.2 

- 

1135 

- 

7.2 

448 

980 

- 

7.2 

412 

875 

Kote_»  All  analyses  except  pH  are  reported  In  ppia. 

These  data  were  obtained  froi  previous  0WRC  inspection  reports. 


2020 


t  r-  t  m 


2188 
1474 
1392 


/ 


All  analyses  except  pH  foported  in 
p.p.tn.  unless  otherwise  indicated 


ONTARIO-  WATER  RESOURCES  COMMISSION 
CHEMICAL  LABORATORIES 

WATER  ANALYSIS 


1   p. p.m.    =   1   mgm.   /  litre        ,» 
=  1  lb./100,000  Imp    Gait    •    ' 


Municipality:        Caledonia                               Report  to:       A.   Oda  ' 

► 

1 

c.c.  Chem.    Lab.-* 
G.   R.   Trewin 
General  Manager-'* 

Source:                Municipal  Water  Supply 

• 

Date  Sampled:     Oct.   26/65        by:  a  J.    Richards 

br 

Lab. 
No. 

Hardness 
as  CaCO, 

Alkalinity 
as  CaCO, 

Iron 
as  Fe 

Chloride 
as  CI 

PH 

at 

Lab. 

Fluoride 
as  F 

Sulphate 
as  SO, 

Calcium  dissolved 
as  Ca      Solids 

Free 

Airaaonia 
as  N 

Total 
Kjeldahl 
as  N 

w  6509 

12?0 

251 

0.1*1 

24 

7.2 

980 

448 

1474 

0.10 

0.13 

¥  6510 

1166 

245 

0.18 

27 

7.2 

875 

412 

1392 

0.10 

0.13 

W  6511 

1262 

244 

0.14 

25 

7.1 

970 

440 

1540 

0.10 

0.13 

iff  6512 

«'  -313 

12i»2 

ceo      1   1.02  1        24 

1              1 

7.1 
7.2 

950 

5£6 

440 

1500 
1484 

0.10 

0,10 

0.13 
0.13 

iXoV 

r 

^#  J— 4.                       *~~r 

W  651*4- 

1270 

247 

5.85 

24 

7.2 

830 

444 

1480 

0.10 

0.13 

W  6515 

1240 

226 

4,6 

25 

7.1 

982 

436 

- 

0.10 

0.13 

tf  6516 

1160 

160 

30.2 

25 

7.0 

836 

392 

— 

tr 

0.13 

W  6509 

65-135.       Well  #1, 

* 

w  6510 

65-136.       Well  #2, 

- 

w  6511 

65-137.       74  Caithness  St.  -  cold  water  tap. 

\ 

w  6512 

65-138.       ?4  Caithness  St.   -  hot  water  tap. 

• 

W  6513 

65-139.       150  Renfrew  St. 

- 

W  6514 

65-140.       124  Ross  St,    -  cold  water  tap. 

W6515 

65-14L,       124  Ross  St.    -  hot  water  tap. 

w  6516 

65-142.       Caithness  St.    -  hydrant. 
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Water  quality 
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